Embryologic and cytogenetic effects of ethanol on preimplantation mouse embryos in vitro.
Ethanol and its primary metabolite acetaldehyde were studied in cultured preimplantation mouse embryos with respect to embryotoxicity, embryolethality, chromosome breaking activities, and ability to induce sister chromatid exchange (SCE). Analysis of differentiation and cell number of mouse morulae and blastocysts show that acetaldehyde is three orders of magnitude more toxic than ethanol, indicating that the metabolite is responsible for the embryotoxicity of ethanol in preimplantation embryos. Concentrations of ethanol that do not inhibit growth induce SCEs and chromosome aberrations. The SCE-inducing effect of ethanol disappears in the presence of 4-methylpyrazole (4-MP), an inhibitor of alcohol dehydrogenase (ADH). These data suggest that preimplantation embryos are able to convert ethanol to acetaldehyde and that ADH is the enzyme involved. It is, furthermore, shown histochemically that mouse oocytes as well as morulae and blastocysts are able to oxidize ethanol in the presence of NAD+.